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(54) Web interfacing device 

(57) Web access functionality is embedded in a 
device (10) comprising a web server (14) providing 
access to the user interface functions for the device (10) 
through a device web page (18), and a network inter- 
face (12) in the device (10) enabling access to the «'?t 
page (18) by a web browser (40) such that a user of the 
web browser (40) accesses the user interface functions 
for the device (10) through the web page (18). 
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A wide variety of devices includfng offS ^mZto^l S US6f in,erfece ,unc,ions 

ety of other types of devices commonly pride dlice 3 "^T^ ^ as we » as a 

referred to as gadgets. Office equipment Mu£ f^SS ^ T 1 ^ **" TOy also be 

communication and teJephonyXfoS ThmSL^ ^ ' T^* ,3X m3 ° hineS ' ^various types of 

sions and video and audio p ay°S aS r^rdS Tt ^ «MP«nl such asTelevi- 

and hot tubs. Ub equipment fnciudes m^™^ ? SySt6mS ' au,omobi,e s. appliances, thermostats 

types of measurement ^S^K? " 0Sd "° SC0PeS - ^ ^ ^ ^ 
display -latively simple and low cos, user input and 
ments as well as various typeTof sTnS ^ZZZlf^Tl *** e,6ments such as ^ED/LCD ele 

to be low cost to minimized !£K3!5^T2S J""* mechanisms afa WcaHy constructed 
ble relatively small sizes for such dSs Unt» s.S, SUCh mechanisms are compact andena- 
ran 3 e andf,e,bi. ity of the user ^^ZZTsS^ ***** M ™ ^ the 

interface ^Se^^Str^ * !" imP ' emen,3fon - 3 «"*«- <~ 
» essor along with appropriate sof^are^Sl^ 

device. However, such screen displays and rendSl ^ * ,nterfaCe SU,,able ,or 1,16 P 3 *^ type of 

of the device. Such high costs T^^Zl^T^T ^ ^ and increase *• ^raYcost 
Moreover, display screens and ^S^^^^^ to ? eted '° r 3 re,a,ively — -arket. 
A screen-based user interface may be DrovSfor 5l ^ S ' Z6 constraints of many devices. 
* device may be connected to the oo^gZfi£fi£ al^T^r*^ ^ * eXamp,e ' ,he 
connection or through a specialized hardware M^^^^^T n ^^ KaMa ' > ^^ 
ware for communication and user interface to Z device^ The ll^ f ^ eX6CU,eS 3 Set of so «" 

based user interface for the device The externa CO( ™ f 0mPUter SyStem im P ,emert a s ^en- 

external web browsers to acxes^nS* JZZ andl^ ^ ^ W6b S6fVer *- e ^.es 

*> Unfortunately such an exteTnpi ™™ 7 Y ? " tum ,he user interface °* the device. 

face for a device.^^^^ «ne cost of providing a screens user inter- 

ized software for each partial ^J^2ZZ£Z£^ r deve, °P™"t of specie.- 

particular manufacturer must typicZiv be dWeSed foTSZt ? ^ Wftware for 3 p3rtictilar device from a 
differing software for differing 7aZTJ^o^J^^V SyStem P 13 " 0 '* 118 Such a of 

the development and support S^sS^^jSS^ ° " 9 ** ^ ^ Fur thermore. 

based user interface for such devices SU3 " y ' nCre3Se the 0vera " 0051 of P™*** a screen 

ThesoLt^ 

web page. The device includes ar ^^^^22^^^^^ 3 "* se ™ tha, proves a device 
browser. A user of the web browser accesses to*Z2 300635 t0 the deviCe weD P a 9 e b y a w eb 

The web server functionality mX 1222X25?° ** ^ thede ^ ce ** W 

oryandinp^utcircuiithrnoZyTermX^^^^ 

requ.red for dedicated web server haidjrefar the S V 3V °' d,n9 ,he eXfr3 0081 and s P ace 

interface mechanisms are exporS awav fTom ,hfr,!° ^ ' mernet The °° StS of providin 9 «reen based user 
web server. The methods SSSS^L^^ d ° feqUire an ex1ernal C0 "W to provide a device 
variety of devices without the t^Z^S^!^^ ***** intarfa ^ to a wide 

The present methods and n-chaZJi^^'SSK^^^ aPP "' Cati0nS ^ devioeS - 

t^== P,atf °-~^ 

^T^ESS fSToSs 1 H K1 M H r S u rr (HTML) and fe — 

ex.sting web browsers independent of the olatform hit «T J i u Pr ° tOCOlS enable ^unication with 
need of an industry-w We Application ^^^SS^O^J^iT^- 1"^ 656 " 1 te0hniqUeS 3Wid the 

Other features and advantages of the Dre^nt inlnT -u u fy tr °' 3nd USe 01 ^ ui Pment. 

The present invention is SSSil?X2^r , T *° m deSCri P ti0 " ** ,ol,ows 

accordingly made to the drawings in which P eXemP ' 3ry embodime ^ thereof and reference is 
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(54) Web interfacing device 

(57) Web access functionality is embedded in a 
device ^ iG) comprising a web server (14) providing 
access to the user interface functions for the device (10) 
through a device web page (18), and a network inter- 
face (12) in the device (10) enabling access to the web 
page (18) by a web browser (40) such that a user of the 
web browser (40) accesses the user interface functions 
for the device (10) through the web page (18). 
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Figures 1 a-1 b illustrate a device with embedded web access functionality that provides device-specific user inter- 
face functions through a device web page; 

Figure 2 shows a home-based network that enables a web browser to access the user interface functions throuah 
s the device web page; 

Figure 3 illustrates an example device web page for a printer device; 

Figure 4 shows a large organization network or intranet that enables access to the device web pages of differina 
'o devices; M 

Figure 5 illustrates access to device web pages through the Internet world-wide web. 
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Figure la illustrates a device 10 with embedded web access functionality that provides device-specific user inter- 
face functions. The device 10 includes a network interface 12 and a web server 14 along with a monitor 16 The network 
interface 1 2 enables communication via a communication path 22. The monitor 1 6 controls various device-specific func- 
tions of the device 10 and monitors a set of information pertaining to the device 10 via a control/monitor path 20 The 
web server 14 provides web server functions to web clients via the communication path 22. The web server 1 4 provides 
web server functions according to the Hyper-Text Transfer Protocol (HTTP). 

The web server 14 receives HTTP commands through the network interface 12 that specify a predetermined Uni- 
versal Resource Locator (URL) for the device 10. The HTTP commands may be used by web clients to read information 
from the device 10 such as device status information. The HTTP commands may also be used to transfer information 
to the device 10 such as information that controls the functions or operating states of the device 10 Such HTTP com- 
mands include HTTP GET, HTTP POST, and HTTP PUT commands. 

In response to an HTTP command targeted for the device 10. the web server 14 generates a web page 18 that 
defines a set of user interface functions for the device 10. The web page 18 is a Hypertext Markup Language (HTML) 
file. The network interface 12 transfers the web page 18 to a requesting HTTP cfient via the communication path 22 

The web server 1 4 generates the web page 1 8 dynamically to reflect the updated state of the information pertaining 
to the idev.ce 10 that is maintained by the monitor 16. The web page 18 may also define control buttons according to 
the HTTP protocol that enable various control functions for the device 10 to be initiated from a web client via the com- 
munication path 22. The web page 18 may contain text, images, multimedia files, forms, tables or any object type sup- 
ported by the HTTP and HTML protocols. M 
In addition, the web page 18 may contain one or more URLs that specify additional web pages iocated within the 
device 10. The web page 18 may also contain one or more URLs that specify additional web pages located elsewhere 
i.e. exlernal to the device 1 0. The additional web pages external to the device 1 0 may be located, for example on a local 
communication network or on the Internet world wide web. 

The device 1 0 represents a wide variety of devices including devices such as printers, fax machines copiers com- 
munication and telephony devices, home entertainment devices such as televisions, video and audio devices as well 
as appliances such as refrigerators and washing machines, security systems, automobiles, and hot tubs The device 10 
a so represents a variety of measurement instruments including oscilloscopes, and spectrum analyzers and other types 
of measurement devices. In addition, the device 10 represents a variety of computer peripheral devices including mass 
storage units such as rotating media storage units. 

The communication path 22 represents any communication means that is capable of transferring HTML files 
according to the HTTP web protocol. The communication path 22 may be realized by a wide variety of communication 
mechanisms including local area networks, telephone lines including cellular telephone links, serial communication 
links, parallel communication links, power line communication links, and radio and infrared communication links The 
communication path 22 may also be a direct Internet connection to the world-wide web. 

Figure 1 b is a hardware block diagram of the device 1 0. The device 10 includes a processor 200 a memory 210 
a set of device-specific hardware 300 along with a set of inpul/output circuitry 220 that enables communication via the 
communication path 22. The processor 200 performs device-specific functions for the device 10 in combination with the 
device-specific hardware 300. The processor 200 is also employed to provide web server functionality in the device 10 
In one embodiment, the processor 200 stores the web page 18 in the memory 210 which may also be used to store 
information associated with normal device-specific functions. 

In one embodiment, the device 10 is a printer device wherein the processor 200 and the memory 210 preform 
image rendering functions and the device-specific hardware 300 includes printer hardware and associated circuitry and 
wherein the input/output circuitry 220 provides network access to the printer device 10. The web server functionality is 
embedded into the printer device 10 by providing software or firmware for the processor 200 and by utilizing space 
available in the memory 210 and by using the existing input/output circuitry 220 such as Ethernet circuitry to transfer 
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media such as magnetic tapj or^^T^Z lZ ^ Vida0 and aUdi ° in,ormation t0 « *W 
hardware such as motors and mannX h : " . "! °?*' ce ^«* hardware 300 includes media actuation 

storage media. The web server hmcM^J^^^^ * and impartin 9 Mbmttion onto the 

the processor 200 and by uti. n spTet™ SSTSEfS * *** 1 ° by Pr ° vidin 9 **** e ° r fi ™re for 
videodevice 10. 9 Spaceavailablein «he memory 210 and by adding the input/output circuitry 220 to the 

pretl^^ 

valves, sensors, and associated cZ* t e J£ J^^T^S h "* mn SUCh 35 motors - 

providing software or firmware for the procesL 2M ZZ I »r V * int ° ,he washin 9 machi ™ 10 by 

the input/output circuitry ,o the video deTce 10 * ™ 9 *~* h the ~y 210 and by adding 

210 or may be generated on thefly The P ocTs^Oo embodiment is stored in the memory 

put drcuitry 220 and proves theLS ^ 

chip including a processor ^ °" a single integrated circuit 

the hardware portion of the network mLa^ Sl^^f^Z^ 9 1° HTTP pr ° tOCo1 ' ln such an embodiment, 
essor or may be external to that chip V ,mplemen,ed on the «me integrated circuit chip as the proc- 

^t/outputcircui«ry220suchas« 
.us information fortneauton^H^ 

^^^^^^^^^ 35 3 dlSk ^ " CD " R0M 

p-SSoT^^ 

^asahomecompu^ 
-lati^^ 

access memory in the HTML t^^ZZZ^^SV b6 St0red in ,he ~y or the random 

Figure 2 shows a home-based neS 5 J I X W ' th0Ut being stored in ,he device 10 - 

the device 10. The hom^S^^SS^ ST*- 40 * a0C8 " thS «' interface 
for a home including power line comrZicSn^T £S ^ 3 ^ ° f com ™<^on mechanisms suitable 
links, and infrared communication linT P commun.cation links, radio frequency communication 

and^^^ 

objects and URL links render J on theSS^ £^22? 3 ^ 44 that enables a «* to select 

bles rendering of audio information to the uSr ^ *° my ^ inC,ude an audio «pabi»y that ena- 

systems and hot-tubs. Any of mS^SS^S^^T^ *™° en,er,ainment d ^es, air-conditioning 
provide device specific user interface TJlaol S ?T ^ W6b Page mechani ^s disclosed herein may 
The web browser 40 mayb£^S%?£^< 4 ° V ' 3 ,he home " ba ^ network 30. * 

computer system with web SJi^S^i^^Eh^ ""T 3 ** ° f "* ^ ""^ Such a 
Platforms including Windows ptalhnmTSS^^TJ? ? J ^ ° f 3 °' aVa ' lable com P u,er s V stem 

render HTML files. Such dwIct^nctudTs^'c^liz^ devices that provide HTTP client functions and that 

low cost web browser devices and neton! • XuSrs ^ ** * te,eph ° ne s ^ ems as we « « 

**• » using the web browser 40. The user 

HTTP command which includes the erte, J URL TjTl k ^ " reSP ° nSe - lhe Web browser 40 lra ^rs an 

me entered URL over the home-based network 30. The device 10 receives the HTTP 
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command via the communication path 22 and recognizes the URL contained therein 

cry 210 in response to the HTTP command ^SS?.!^^ f^""* ^ 18 ^ ,he mem ' 

network 30. commano and transfers the web page 18 to the web browser 40 via the home based 

-marS - «* «" 13 on the f, y in response to the HTTP 

device from the device-specie halla^ «on pertaining to the 

therein. The processor 200 formats the informal in5o Z 7 and recogn.zing the URL contained 

the HTML = „ed information to the^T 2 7^1!^^^ "* » " ™" 

The following is an examole HTMl ^ »L J r * S W6D 0396 18 00 ,ne dis P |av 4 2. 

printer device. P L f " e ^ de " neS ,he web ™ e 18 in an embodiment wherein the device 10 is a 
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<TITLE>Printer Home Page</TITLE> 
<Hl>home page for device' 10</H1> 
<HR> 

The following information pertains to 
the device 10 which in this example 
is a printer 
<table border> 

<caption> Printer with a Ur L </ caption> 

< 1 K> 

<TD>Printer Name</TD>Portdv9</TD> 
</TR> 

30 <TR> 

<TD>Administrator</Tl><TD>Mr. John Doe</TD> 
<TR> 

<TD>Location</TD><TD>Building 1U</ T D> 
</TR> 

</TABLE> 
<P> 

:i m " ■ " h "p-//-w. h p3c.co m -> Service contract</i> 

45 <p> 

<A HREF = "http://www.hpl.hp.com"> Future 
Products</A> re 
<P> 

50 <HR> 



S5 



above. The web page 18 includes a S?ge m 70 a reSP ° nSe *° 1,16 6Xamp,e HTML «*• s * forth 

set of hyperlinks 66^8 9 1 3 SeCt "° n ^ a set of ASC " te * 62. a table section 64. and a 

The page «. 70 is defined bv the HTML ( TITLE > Printer Home Page ( /TITLE ) coding shown above. The header 
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»?JfS 6 °Jf *f£i ^ ^ H ™ L ^ < H1 ' H ° me Pa 9 efor ^vice10(/H1)in the HTML file shown above. The ASCII 
™ fit 1 h C °: tained in H ™ L ,i,e Sh0Wn ab0V@ - ^ tab,e secfo " 64 is ^ ■* coding in the 
an™ .o'iSnTr £££ ^ P^" 9 » - ^ 3 ^ « Orator. 

The hyperlinks 66-68 defined in the HTML file shown above direct the web browser 40 to other web pages for var- 
Son h SUP T. U " C,IOnS „ For ,he 66 "Service Contract" may be selected by the user wrth the 

section device 44 to direct the web browser 40 to the URL "http://www.hpsc.com" for information regarding printer 

™ TT I arl/ ' hyPer "' nkS " 3nd 68 Pr ° vWe " nks ,0 web ™* ,or orderina and obtaining 

information for future printer products from the manufacturer of the printer device 10 

n„Hiw P T 18 fof the Printef may a,S0 include manuals ' Darts lists - and associated publications These 
puH.cat.on may be stored within the device 10 in. for example, a nonvo.atile memory, or may be referenced elsewhSe 
via hyperlinks contamed in the web page 1 8. These publications contain dynamic information such as SwmSSS 
as well as new and updated software driver routines for the device 1 0 nianuais 

the devices lo S S^ThS ° r9ani2ati0n network 80 that enables **ess to the device web pages of the device 1 0 and 
the devices 50-52. The large organ.zat.on network 80 may be referred to as an Intranet and may be implemented with 

nicSinkr mm,Cat,0n meChan ' SmS inC ' Uding ^ ^ nM C ° nneCted toaether * of Zmu 

d^llZlT^ I' 61 °' compu,ers y stems 90 " 92 Copied to the large organization network 80 may access the 

taZZtlT I 6 "' 65 1 ° 50 ' 52 ' The C ° mpUter SyStems 90 - 92 ma * execute ™ or more of a'Variety of 

available web browser software or may have web browser functions built in 

50-52 | U ntrthlrrf^ 0mPUt KK yStemS 9 °' 92 ^ 8 URL COfres P° ndi " a to the desired one of the devices 1 0 and 
rLnf , oo"ff pond.ng web browser application. In response, the particular web browser application as an HTTP 

sSf 2 TL a H™ C ° mm H nd ' hat SP6Ci,ieS the d6Sired URL ° V6r the lar9e oraani2ation S«* 80. The deSe 
wtm, S X . w ^ TTPcommand recognizes the URL contained therein. In response, the targeted device transfers an 

uIlJT"- r '2™°* ^ ^ Via ' arge ° r9ani2ati0n network 80 - The fr ansfer of the HTML fi £32 the 
, 9 3 T 9 ^ C " ent COmpUter SyStem fr0m amon9 ,he ""W systems 90-92. The originating HTTP 
Cent computer system recognizes its URL and receives and then renders the device web page to the user 

Figure 5 illustrates access to device web pages through a direct Internet connection to the world-wide web 100 
so brTw^r 4a 9e ** ^ 10 * "*"*« * Web ° n «* 100 inclulgThe web 

and a ^f^nr m ri^ ti0n f Stem 1 ° 2 fUnC, '' 0nS 35 3 ^""cation bridge between the wor.d-wide web 100 
wol S wTinn . f '"I 3 communica t i0 " astern 104 functions as a convocation bridge between the 
or the h ^°T ^ : e T k 13 °- 3 COns «~ a ^ °ther HTTP clients coupled to the local 
s 5 the delTe 0 , n °i Jo T 11 l" M ™ ™ y 3CCeSS the d6viCe web paaes in a device 108. adevice 106. or 

The embedded web server functionality described herein enables a variety of widely accessible device interrooa- 
taon and control functus for a particular device as we.l as for sets of devices. For example a web m 

- ^machines TZT * * ' ? ? Mm * 3 " « f ™ 

the machines that require servicing and schedule daily service routing to the Laundromats accordingly. 

toJEitZ™! f desaiption of the present invention is provided for the purposes of illustration and is not 
intended to be exhaus ,ve or to limit the invention to the precise embodiment disclosed Accordingly the scope of the 
present invention is defined by the appended claims. ^ 

is Claims 

1 . A device ( 1 0) with an embedded web access mechanism, comprising: 

W6b S ,!T ° 4) tHaf genera,es a device web Page (18) wherein the device web page (18) provides a set of 
so user interface functions for the device (10); P'oviueb a sei oi 

oiT^ (1 ? enabl6S aCCSSS t0 the device web P a9e (t 8) by a web browser (40) such that a user 
ofthe web browser (40) accesses the user interface functions for the device (10) through the device web page 
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The device (10) of claim 1. wherein the web server (14) receives an HTTP command via the network interface (12) 
and then generates an HTML file that defines the device web page (18) in response to the HTTP coZST 



3. A device (10), comprising : 
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processor (200) that generates a device web page (18) wherein the device web page (18) provides a «* of 
user .nterface unions for the device (10) and includes a set of information pertaining iZ^^oT ° 
memory (210) for storing the device web page (18); ( 1 

input/output circuitry (220) that enables communication via a communication oath (22) snrh th** 
browser (40) accesses the device web page (18) via the communicator ^ ° ^ 3 

4. The device of claim 3. wherein the processor (200) receivpc; an wttp • *u - 

<o 5. The device (to, as in claims 2 or 4. wherein the HTTP command specifies a URL corresponding to the device (, 0). 
6. The device (10) as in ciaim 2, wherein the HTML file contains a set of information pertaining to the device (iq> 

9. A user interface method for a device (10), comprising the steps of: 
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FIG.1B 
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